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(57)Abstract: 

PROBLEM TO BE SOLVED: To promptly elevate the 
temperature of an exhaust emission control catalyst disposed in 
the exhaust system of an internal combustion engine while 
restraining the torque fluctuation thereof. 
SOLUTION: The objective control device is provided with a 
catalyst temperature elevating means for controlling at least 
one of intake and exhaust valves in order to elevate the 
temperature of the exhaust emission control catalyst, an 
electromagnetically driving valve mechanism for driving at least 
one of the intake and exhaust valves to open or close by an 
electromagnetic force, and a torque fluctuation restraining 
means for controlling the electromagnetically driving valve 
mechanism to restrain the torque fluctuation of the internal 
combustion engine when at least one of the intake and exhaust 
valves is controlled by the catalyst temperature elevating 
means. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The control unit of the internal combustion engine characterized by to have a catalyst temperature 
up means to control at least one side of said internal combustion engine's inlet valve, and an exhaust valve in 
order to carry out the temperature up of the exhaust air purification catalyst prepared in an internal 
combustion engine's flueway, and said exhaust air purification catalyst, and a torque fluctuation control 
means control said internal combustion engine's torque fluctuation when at least one side of said inlet valve 
and said exhaust valve is controlled by said catalyst temperature up means. 

[Claim 2] The control unit of the internal combustion engine characterized by to have the exhaust-air 
purification catalyst prepared in an internal combustion engine's flueway, a catalyst temperature-up means to 
by_which the valve-opening stage of said internal combustion engine's exhaust valve increases a tooth lead 
angle, a lag, or the amount of lifts of said exhaust valve when carrying out the temperature up of said 
exhaust air purification catalyst, and a torque fluctuation control means control said internal combustion 
engine's torque fluctuation when said exhaust valve is controlled by said catalyst temperature up means. 
[Claim 3] the electromagnetism which carries out the closing motion drive at least of one side of said 
internal combustion engine's inlet valve, and an exhaust valve according to electromagnetic force — a drive 
type valve gear — further — having — said torque fluctuation control means — said electromagnetism — the 
control unit of the internal combustion engine according to claim 1 or 2 characterized by controlling a drive 
type valve gear and controlling said internal combustion engine's torque fluctuation. 

[Claim 4] The exhaust air purification catalyst prepared in an internal combustion engine's flueway, and the 
inhalation-of-air throttle valve prepared in said internal combustion engine's inhalation-of-air path, A 
catalyst temperature up means to control at least one side of said internal combustion engine's inlet valve, 
and an exhaust valve while controlling said inhalation-of-air throttle valve to a valve-opening side in order 
to carry out the temperature up of said exhaust air purification catalyst, the electromagnetism which carries 
out the closing motion drive at least of one side of said inlet valve and said exhaust valve according to 
electromagnetic force, when at least one side and said inhalation-of-air throttle valve of said inlet valve and 
said exhaust valve are controlled by said catalyst temperature up means with a drive type valve gear said 
internal combustion engine's torque fluctuation — it should control — said electromagnetism — the control 
unit of the internal combustion engine characterized by having a torque fluctuation control means to control 
a drive type valve gear. 

[Claim 5] The exhaust air purification catalyst prepared in an internal combustion engine's flueway, and the 
inhalation-of-air throttle valve prepared in said internal combustion engine's inhalation-of-air path, A 
catalyst temperature up means by which a tooth lead angle and the valve-opening stage of said exhaust valve 
increase [ the valve-opening stage of said internal combustion engine's exhaust valve ] a lag or the amount 
of lifts of said exhaust valve while controlling said inhalation-of-air throttle valve to a valve-opening side in 
order to carry out the temperature up of said exhaust air purification catalyst, the electromagnetism which 
carries out the closing motion drive at least of one side of said internal combustion engine's inlet valve, and 
an exhaust valve according to electromagnetic force, when said inhalation-of-air throttle valve and said 
exhaust valve are controlled by said catalyst temperature up means with a drive type valve gear said internal 
combustion engine's torque fluctuation — it should control — said electromagnetism ~ the control unit of the 
internal combustion engine characterized by having a torque fluctuation control means to control a drive 
type valve gear. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of making the heating value of the exhaust air 
especially supplied to an exhaust air purification catalyst from an internal combustion engine increasing 
about the technique to which the temperature up of the exhaust air purification catalyst arranged in an 
internal combustion engine's flueway is carried out, and planning the temperature up of an exhaust air 
purification catalyst. 
[0002] 

[Description of the Prior Art] In recent years, in the internal combustion engine carried in an automobile 
etc., it is required that harmful gas components, such as a hydrocarbon (HC) discharged by this internal 
combustion engine, a carbon monoxide (CO), or nitrogen oxides (NOx), should be purified. 
[0003] The technique which arranges an exhaust air purification catalyst to an internal combustion engine's 
flueway is proposed to such a demand. As the above-mentioned exhaust air purification catalyst, various 
catalysts, such as a catalyst which comes to combine a three way component catalyst, an oxidation catalyst, 
an occlusion reduction type NOx catalyst, selection reduction type NOx catalysts, or these catalysts suitably, 
are known. 

[0004] By the way, an exhaust air purification catalyst which was described above is made uniform, and 
since activity of it is carried out and purification of the harmful gas component under exhaust air of it is 
attained when it is beyond predetermined activity temperature, when an exhaust air purification catalyst is 
under activity temperature like [ when an internal combustion engine starts between the colds ], it cannot 
fully purify the harmful gas component under exhaust air. 

[0005] So, in the former, "a timing control unit of an exhaust air bulb" which was indicated by JP,10- 
68332,A is proposed. The heat of combustion in a cylinder tends to be made to discharge to an exhaust air 
system positively, when temperature, such as a catalyst prepared in the exhaust air system like [ when an 
internal combustion engine puts into operation the timing control unit of the exhaust air bulb indicated by 
this official report between the colds ], is low, it is in a non-active state and only a predetermined include 
angle carries out the tooth lead angle of the open timing of an exhaust air bulb, with it is going to promote 
temperature ups, such as a catalyst. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, when the tooth lead angle of the open timing of an 
exhaust air bulb is only carried out and the heat of combustion in a cylinder is made to discharge to an 
exhaust air system like the above-mentioned Prior art, there is a possibility of changing an internal 
combustion engine's torque by discharge of heat of combustion. 

[0007] It aims at offering the technique in which the temperature up of an exhaust air purification catalyst 
can be promoted, this invention being made in view of a trouble which was described above, and controlling 
an internal combustion engine's torque fluctuation. 
[0008] 

[Means for Solving the Problem] The following means were used for this invention in order to solve the 
above-mentioned technical problem. 

[0009] That is, the control unit of the internal combustion engine concerning this invention is characterized 
by to have a catalyst temperature-up means control at least one side of said internal combustion engine's 
inlet valve, and an exhaust valve, and a torque fluctuation control means control said internal combustion 
engine's torque fluctuation when at least one side of said inlet valve and said exhaust valve is controlled by 
said catalyst temperature-up means so that it may carry out the temperature up of the exhaust-air purification 
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catalyst prepared in an internal combustion engine's flueway, and said exhaust-air purification catalyst. 
[0010] Thus, in an internal combustion engine's constituted control unit, when carrying out the temperature 
up of the exhaust air purification catalyst 46, while a catalyst temperature up means controls at least one side 
of an inlet valve and an exhaust valve, a torque fluctuation control means controls an internal combustion 
engine's torque fluctuation, for example. 

[001 1] in this case — a purpose [ carry out / the temperature up of the exhaust air purification catalyst ] — 
carrying out ~ an internal combustion engine's inlet valve — and — or even if an exhaust valve is controlled, 
an internal combustion engine's torque fluctuation will be controlled. 

[0012] Consequently, an exhaust air purification catalyst will carry out a temperature up, an internal 
combustion engine's torque fluctuation being controlled. 

[0013] Next, when carrying out the temperature up of the exhaust air purification catalyst prepared in an 
internal combustion engine's flueway, and said exhaust air purification catalyst, the control unit of the 
internal combustion engine concerning this invention When said exhaust valve is controlled by catalyst 
temperature up means to increase a lag or the amount of lifts of said exhaust valve, and said catalyst 
temperature up means, in a tooth lead angle and the valve-opening stage of said exhaust valve, the valve- 
opening stage of said internal combustion engine's exhaust valve It may be made to be characterized by 
having a torque fluctuation control means to control said internal combustion engine's torque fluctuation. 
[0014] Thus, in an internal combustion engine's constituted control unit, when carrying out the temperature 
up of the exhaust air purification catalyst, while a catalyst temperature up means, for example, increases 
[ the valve-opening stage of an exhaust valve ] a lag or the amount of lifts of an exhaust valve in a tooth lead 
angle and the valve-opening stage of said exhaust valve, a torque fluctuation control means controls an 
internal combustion engine's torque fluctuation. 

[0015] In this case, even if a lag or the amount of lifts of an exhaust valve is increased [ the valve-opening 
stage of an exhaust valve ] for a tooth lead angle and the valve-opening stage of an exhaust valve in order to 
carry out the temperature up of the exhaust air purification catalyst, an internal combustion engine's torque 
fluctuation will be controlled. 

[0016] Consequently, an exhaust air purification catalyst will carry out a temperature up, an internal 
combustion engine's torque fluctuation being controlled. 

[0017] the electromagnetism which carries out the closing motion drive at least of one side of an inlet valve 
and an exhaust valve according to electromagnetic force here — the case where the internal combustion 
engine has the drive type valve gear — a torque fluctuation control means — electromagnetism — a drive type 
valve gear is controlled and you may make it control an internal combustion engine's torque fluctuation 
[0018] this — electromagnetism — since a drive type valve gear can control the closing motion timing of an 
inlet valve, the amount of lifts of an inlet valve, the closing motion timing of an exhaust valve, the amount 
of lifts of an exhaust valve, etc. to arbitration — such electromagnetism — it is because it becomes easy to 
control an internal combustion engine's torque by controlling a drive type valve gear. 

[0019] Moreover, the exhaust air purification catalyst with which the control unit of the internal combustion 
engine concerning this invention was formed in an internal combustion engine's flueway, The inhalation-of- 
air throttle valve prepared in said internal combustion engine's inhalation-of-air path, and the catalyst 
temperature up means which controls at least one side of said internal combustion engine's inlet valve, and 
an exhaust valve while controlling said inhalation-of-air throttle valve to a valve-opening side in order to 
carry out the temperature up of said exhaust air purification catalyst, the electromagnetism which carries out 
the closing motion drive at least of one side of said inlet valve and said exhaust valve according to 
electromagnetic force, when at least one side and said inhalation-of-air throttle valve of said inlet valve and 
said exhaust valve are controlled by said catalyst temperature up means with a drive type valve gear said 
internal combustion engine's torque fluctuation — it should control — said electromagnetism — it may be 
made to be characterized by having a torque fluctuation control means to control a drive type valve gear. 
[0020] thus, the time of controlling at least one side and the inhalation-of-air throttle valve of an inlet valve 
and an exhaust valve by an internal combustion engine's constituted control unit, for example so that a 
catalyst temperature up means may carry out the temperature up of the exhaust air purification catalyst — a 
torque fluctuation control means ~ an internal combustion engine's torque fluctuation — it should control — 
electromagnetism — a drive type valve gear will be controlled. 

[0021] In this case, while an inhalation-of-air throttle valve is controlled to a valve-opening side in order to 
carry out the temperature up of the exhaust air purification catalyst, even if at least one side of an inlet valve 
and an exhaust valve is controlled, an internal combustion engine's torque fluctuation will be controlled. 
[0022] Consequently, an exhaust air purification catalyst will carry out a temperature up, an internal 
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combustion engine's torque fluctuation being controlled. 

[0023] Moreover, the exhaust air purification catalyst with which the control unit of the internal combustion 
engine concerning this invention was formed in an internal combustion engine's flueway, In order to carry 
out the temperature up of said exhaust air purification catalyst to the inhalation-of-air throttle valve prepared 
in said internal combustion engine's inhalation-of-air path A catalyst temperature up means by which a tooth 
lead angle and the valve-opening stage of said exhaust valve increase [ the valve-opening stage of said 
exhaust valve ] a lag or the amount of lifts of an exhaust valve while controlling said inhalation-of-air 
throttle valve to a valve-opening side, the electromagnetism which carries out the closing motion drive at 
least of one side of said internal combustion engine's inlet valve, and an exhaust valve according to 
electromagnetic force, when said inhalation-of-air throttle valve and said exhaust valve are controlled by 
said catalyst temperature up means with a drive type valve gear said internal combustion engine's torque 
fluctuation — it should control — said electromagnetism — it may be made to be characterized by having a 
torque fluctuation control means to control a drive type valve gear. 

[0024] thus — while a catalyst temperature up means controls an inhalation-of-air throttle valve to a valve- 
opening side and a tooth lead angle and the valve-opening stage of an exhaust valve increase [ the valve- 
opening stage of an exhaust valve ] a lag or the amount of lifts of an exhaust valve in an internal combustion 
engine's constituted control unit, for example, when carrying out the temperature up of the exhaust air 
purification catalyst — a torque fluctuation control means — an internal combustion engine's torque 
fluctuation — it should control — electromagnetism — a drive type valve gear will be controlled. 
[0025] In this case, while an inhalation-of-air throttle valve is controlled to a valve-opening side in order to 
carry out the temperature up of the exhaust air purification catalyst, even if a lag or the amount of lifts of an 
exhaust valve increases [ the valve-opening stage of an exhaust valve / a tooth lead angle and the valve- 
opening stage of an exhaust valve ], an internal combustion engine's torque fluctuation will be controlled. 
[0026] Consequently, an exhaust air purification catalyst will carry out a temperature up, an internal 
combustion engine's torque fluctuation being controlled. 

[0027] In addition, a catalyst temperature up means may be made to carry out the tooth lead angle of the 
valve-opening stage of an exhaust valve till the middle like an expansion line, when carrying out the tooth 
lead angle of the valve-opening stage of an exhaust valve. This is because it will become possible to carry 
out the temperature up of the exhaust air purification catalyst promptly when the very elevated temperature 
gas immediately after combustion in the middle of combustion will be discharged by the internal 
combustion engine as exhaust air with an internal combustion engine and such elevated temperature exhaust 
air flows into an exhaust air purification catalyst if an exhaust valve opens the middle like an expansion line. 

[0028] Moreover, a catalyst temperature up means may be made to carry out the tooth lead angle of the 
valve-opening stage of an exhaust valve till the middle like an exhaust air line, when carrying out the lag of 
the valve-opening stage of an exhaust valve. It is because it becomes possible to compress the gas in which 
this burned with the internal combustion engine when the lag of the valve-opening stage of an exhaust valve 
was carried out till the middle like an exhaust air line, without being discharged by this internal combustion 
engine till the middle like an exhaust air line, and for the temperature of said gas to be raised by the 
compression, consequently to raise the temperature of exhaust air, and to carry out the temperature up of the 
exhaust air purification catalyst promptly. 

[0029] Moreover, a tooth lead angle or in case [ while a lag is carried out, ] it is controlled to an inhalation- 
of-air throttle valve's valve-opening side, you may make it the valve-opening stage of an exhaust valve 
usually increase [ stage / of an exhaust valve / valve-opening ] the amount of lifts of an exhaust valve rather 
than the time of operation especially as mentioned above [ when a catalyst temperature up means increases 
the amount of lifts of an exhaust valve ], for example, a tooth lead angle or in case a lag is carried out. 
[0030] 

[Embodiment of the Invention] the electromagnetism hereafter built over this invention — the concrete 
operative condition of the control unit of a drive valve — it attaches like and explains based on a drawing. 
[003 1 ] Drawing 1 and drawing 2 are drawings showing one embodiment of the internal combustion engine 
which applies this invention, and its pumping system. The internal combustion engine 1 which shows 
drawing 1 and drawing 2 is the water cooling type gasoline engine of 4 stroke cycle equipped with four gas 
columns 2 1 . 

[0032] The internal combustion engine 1 has cylinder block lb in which four gas columns 21 and cooling 

water way lc were formed, and cylinder head la fixed to the upper part of this cylinder block lb. 

[0033] It is supported free [ rotation of the engine output-shaft slack crankshaft 23 ] by said cylinder block 
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lb, and this crankshaft 23 is connected with it through the piston 22 and connecting rod 19 with which it 
was loaded into each gas column 2 1 , enabling free sliding. 

[0034] timing rotor 51a by which two or more gear teeth were formed in the periphery attaches in the edge 
of said crankshaft 23 — having — cylinder block lb near [ the ] the timing rotor 51a — electromagnetism — 
pickup 51b is attached, these timing rotor 51a and electromagnetism — pickup 51b constitutes the crank 
position sensor 5 1 . 

[0035] The coolant temperature sensor 52 which outputs the electrical signal corresponding to the 
temperature of the cooling water which flows the inside of said cooling water way lc is attached in said 
cylinder block lb. 

[0036] The combustion chamber 24 surrounded by the top face of a piston 22 and the wall surface of 
cylinder head la is formed in the piston 22 upper part of each gas column 21 . An ignition plug 25 is attached 
in said cylinder head la so that the combustion chamber 24 of each gas column 21 may be attended, and 
ignitor 25a for impressing a drive current to this ignition plug 25 is electrically connected to this ignition 
plug 25. 

[0037] While two opening edges of a suction port 26 are formed, two opening edges of the exhaust air port 
27 are formed in the part facing the combustion chamber 24 of each gas column 21 in said cylinder head la. 
And the inlet valve 28 which opens and closes each opening edge of said suction port 26, and the exhaust 
valve 29 which open and close each opening edge of said exhaust air port 27 are formed in said cylinder 
head la free [ an attitude ]. 

[0038] the electromagnetism which carries out the attitude drive of said inlet valve 28 using the 
electromagnetic force generated when an exciting current is impressed to said cylinder head la — a drive 30 
(the following and an inspired air flow path » electromagnetism — a drive 30 is called) — an inlet valve 28 
and same number ************** eac h i nS pi rec | a i r fl ow pa th — electromagnetism — a drive 30 — this 
inspired air flow path — electromagnetism — drive circuit 30a (inspired air flow path drive circuit 30a is 
called hereafter) for impressing an exciting current is electrically connected to the drive 30. 
[0039] the electromagnetism which carries out the attitude drive of said exhaust valve 29 using the 
electromagnetic force generated when an exciting current is impressed to said cylinder head 1 a — a drive 3 1 
(the following and an exhaust side — electromagnetism — a drive 31 is called) — an exhaust valve 29 and 
same number **************. eac h exhaust side — electromagnetism — a drive 31 — this exhaust side -- 
electromagnetism — drive circuit 31a (exhaust side drive circuit 31a is called hereafter) for impressing an 
exciting current is electrically connected to the drive 3 1 . 

[0040] here — an inspired air flow path — electromagnetism — a drive 30 and an exhaust side — 
electromagnetism ~ the concrete configuration of a drive 31 is described, in addition, an inspired air flow 
path — electromagnetism — a drive 30 and an exhaust side — electromagnetism — since a drive 31 is the 
same configuration an inspired air flow path — electromagnetism — only a drive 30 is mentioned as an 
example and explained. 

[0041] drawing 3 — an inspired air flow path — electromagnetism — it is the sectional view showing the 
configuration of a drive 30. In drawing 3 , an internal combustion engine's 1 cylinder head la is equipped 
with the lower head 10 fixed to the top face of cylinder block lb, and the upper head 1 1 prepared in the 
upper part of this lower head 10. 

[0042] Two suction ports 26 are formed in said lower head 10 every gas column 21, and the valve seat 12 
for valve element 28a of an inlet valve 28 to sit down is formed in the opening edge by the side of the 
combustion chamber 24 of each suction port 26 at it. 

[0043] It applies to the top face of this lower head 10 from the internal surface of each suction port 26, the 
through tube of a cross-section round shape is formed in said lower head 10, and the tubed valve guide 13 is 
inserted in it at the through tube. Valve-stem 28b of an inlet valve 28 can penetrate in the inner hole of said 
valve guide 13, and said valve-stem 28b can slide on it freely to shaft orientations. 

[0044] The core mounting hole 14 of a cross-section round shape where the 1st core 301 and the 2nd core 
302 are inserted is established in the part to which said valve guide 13 and axial center become the same in 
said upper head 1 1 . Lower 14b of said core mounting hole 14 is formed in path size as compared with the up 
14a. Below, lower 14b of said core mounting hole 14 is called path voluminousness 14b, and up 14a of said 
core mounting hole 14 is called small diameter part 14a. 

[0045] The 1st annular core 301 and the 2nd annular core 302 which are set to said small diameter part 14a 
from a soft magnetic material are fitted in shaft orientations through the predetermined gap 303 at the serial. 
In the upper limit of these 1st core 301, and the lower limit of the 2nd core 302 Flange 301a and flange 302a 
are formed, respectively. The 1st core 301 from the upper part Moreover, the 2nd core 302 is fitted in the 
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core mounting hole 14 from a lower part, respectively. When flange 301a and flange 302a contact the edge 
of the core mounting hole 14, positioning of the 1st core 301 and the 2nd core 302 is carried out, and said 
gap 303 is held at a predetermined distance. The annular upper plate 318 is arranged and the formed upper 
cap 305 with which flange 305a which has said upper plate 318 and an outer diameter of approximately the 
same diameter was formed in the lower limit of a tube-like object is arranged in the upper part of the upper 
plate 3 1 8 at the upper part of said 1 st core 301 . 

[0046] The above mentioned upper cap 305 and the above mentioned upper plate 3 1 8 are being fixed to the 
top face of the upper head 1 1 with the bolt 304 penetrated inside the upper head 1 1 through the upper plate 
318 from the flange 305a top face of the upper cap 305. 

[0047] In this case, the inferior surface of tongue of the upper plate 3 1 8 will be fixed to the upper head 1 1 
where the top-face periphery section of the 1st core 301 is contacted, consequently the 1st core 301 will be 
fixed to the upper head 1 1 at the same time the lower limit of the upper cap 305 with which the upper cap 
305 and the upper plate 318 contain flange 305a contacts the top face of the upper plate 318. 
[0048] The lower plate 307 which becomes the lower part of said 2nd core 302 from the annular solid which 
has path voluminousness 14b of the core mounting hole 14 and an outer diameter of approximately the same 
diameter is formed. This lower plate 307 is being fixed to the downward level difference side in the step of 
said small diameter part 14a and path voluminousness 14b with the bolt 306 penetrated from the inferior 
surface of tongue of this lower plate 307 to the upper head 1 1 . In this case, after the lower plate 307 has 
contacted the inferior-surface-of-tongue periphery section of the 2nd core 302, it will be fixed, consequently 
the 2nd core 302 will be fixed to the upper head 11. 

[0049] the slot formed in the field by the side of said gap 303 of said 1st core 301 — the 1st 
electromagnetism — the slot which the coil 308 is grasped and was formed in the field by the side of the gap 
303 of said 2nd core 302 — the 2nd electromagnetism ~ the coil 309 is grasped, that time — the 1st 
electromagnetism — a coil 308 and the 2nd electromagnetism — a coil 309 shall be arranged in the location 
which faces each other through said gap 303 and the 1st and 2nd electromagnetism — coils 308 and 309 are 
electrically connected with inspired air flow path drive circuit 30a mentioned above. 

[0050] The armature 311 which consists of an annular solid which has an outer diameter [ small diameter / 
bore / of this gap 303 ] is arranged in said gap 303. This armature 31 1 is formed with the soft magnetic 
material. 

[0051] It is fixed to the centrum of said armature 31 1 so that the armature shaft 310 which consists of non- 
magnetic material of the shape of a cylinder which has an outer diameter [ small diameter / centrum / of said 
1st core 301 and said 2nd core 302 ] may extend in the vertical direction along with the axial center of said 
armature 311. 

[0052] Said armature shaft 310 shall be formed so that the lower limit may result in path voluminousness 
14b of the lower part through the centrum of the 2nd core 302, while the upper limit results in the upper 
upper cap 305 through the centrum of said 1st core 301 in that case. 

[0053] Corresponding to this, the annular upper bush 319 and Roar Bush 320 who have the outer diameter 
of said armature shaft 3 1 0 and a bore of approximately the same diameter are prepared in each of the upper 
limit of the centrum of said 1 st core 301 , and the lower limit of the centrum of said 2nd core 302, and said 
armature shaft 310 is held by these upper bush 319 and Roar Bush 320 free [ sliding ] to shaft orientations. 
[0054] While the disc-like upper retainer 312 is joined to the upper limit section of the armature shaft 310 
which extended in said upper cap 305, the adjustment bolt 3 13 is screwed on up opening of said upper cap 
305, and the upper spring 314 intervenes between these upper retainer 312 and the adjustment bolt 313. 
Moreover, the spring seat 315 which has the bore of said upper cap 305 and an outer diameter of 
approximately the same diameter is infixed in the contact side of said adjustment bolt 313 and said upper 
spring 314. 

[0055] The upper limit section of valve-stem 28b of an inlet valve 28 is in contact with the lower limit 
section of the armature shaft 310 which extended in said path voluminousness 14b. Disc-like ROARITENA 
28c is joined to the periphery of the upper limit section of said valve-stem 28b, and the ROASU pulling 316 
intervenes between the inferior surface of tongue of the ROARITENA 28c, and the top face of a lower head 
10. 

[0056] thus, the constituted inspired air flow path — electromagnetism — in a drive 30 the 1st 
electromagnetism from inspired air flow path drive circuit 30a — a coil 308 and the 2nd electromagnetism, 
when the exciting current is not impressed to the coil 309 While the down (namely, direction which makes 
an inlet valve 28 open) energization force acts from the upper spring 3 14 to the armature shaft 310 The 
above (namely, direction which carries out clausilium of the inlet valve 28) energization force acts from the 
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ROASU pulling 316 to an inlet valve 28. Consequently, it will be held at the condition by which elastic 
support was carried out to the position, and the so-called neutral condition, the armature shaft 310 and an 
inlet valve 28 contacting mutually. 

[0057] In addition, the energization force of the upper spring 314 and the ROASU pulling 316 It is set up so 
that the center valve position of said armature 3 1 1 may turn into a middle location of said 1 st core 301 and 
said 2nd core 302 in said gap 303. When it shifts from the mid-position which the center valve position of 
an armature 311 described above according to the initial tolerance of a component part, secular change, etc., 
it is possible to adjust with the adjustment bolt 3 1 3 so that it may be in agreement with the mid-position 
which the center valve position of an armature 311 described above. 

[0058] the time of said armature 311 being located in the mid-position of said gap 303, as for said armature 
shaft 310 and said die length of the shaft orientations of valve-stem 28b — said valve element 28a — a valve- 
opening side — a variation rate — an edge side and a clausilium side ~ a variation rate — when it becomes a 
middle location (an inside open position is called hereafter) with an edge and said armature 311 contacts the 
1st core 301, it is set up so that said valve element 28a may sit down to a valve seat 12. 
[0059] said inspired air flow path carried out — electromagnetism — a drive 30 — the 1st electromagnetism 
from inspired air flow path drive circuit 30a — the time of the exciting current being impressed to the coil 

308 — the 1st core 301 and the 1st electromagnetism — it will be in the condition that the armature 3 1 1 
resisted the energization force of the upper spring 314, and contacted the 1st core 301 between the coil 308 
and the armature 311 since the electromagnetic force of a direction to which the variation rate of the 
armature 31 1 is carried out to the 1st core 301 side occurred. 

[0060] If an armature 311 is in the condition of having contacted the 1st core 301, an inlet valve 28 will 
back in response to the energization force of the ROASU pulling 316, and will be in the condition to which 
valve element 28a of this inlet valve 28 sat down to the valve seat 12, i.e., a close-by-pass-bulb-completely 
condition. 

[0061] moreover, said inspired air flow path carried out — electromagnetism — in a drive 30 the 2nd 
electromagnetism from inspired air flow path drive circuit 30a, when the exciting current is impressed to the 
coil 309 the 2nd core 302 and the 2nd electromagnetism — it will be in the condition that the armature 311 
resisted the energization force of the ROASU pulling 316, and contacted the 2nd core 302 between the coil 

309 and the armature 3 1 1 since the electromagnetic force of a direction to which the variation rate of the 
armature 31 1 is carried out to the 2nd core 302 side occurred. 

[0062] If an armature 311 is in the condition of having contacted the 2nd core 302, the armature shaft 310 
will resist the energization force of the ROASU pulling 316, valve-stem 28b will be pressed in the valve- 
opening direction, and an inlet valve 28 will be held by the thrust at a full open condition. 
[0063] moreover, the above-mentioned inspired air flow path — electromagnetism — the case where the inlet 
valve 28 in a close-by-pass-bulb-completely condition is made to open in a drive 30 — first — inspired air 
flow path drive circuit 30a — the 1st electromagnetism — the impression of an exciting current to a coil 308 
is stopped. 

[0064] this time — the 1st core 301 and the 1st electromagnetism — since the electromagnetic force which 
draws an armature 31 1 to the 1st core 301 by Hazama of a coil 308 and the armature shaft 310 is 
extinguished, an armature 311 and an inlet valve 28 displace in the valve-opening direction in response to 
the energization force of the upper spring 314. 

[0065] the time of an armature 311 displacing inspired air flow path drive circuit 30a to near the 2nd core 
302 in response to the energization force of the upper spring 3 14 — the 2nd electromagnetism — impressing 
an exciting current to a coil 309 — the 2nd core 302 and the 2nd electromagnetism ~ the electromagnetic 
force which draws an armature 3 1 1 to the 2nd core 302 between a coil 309 and an armature 3 1 1 is 
generated. It displaces to the location (valve-opening side a variation rate edge) where an armature 311 
contacts the 2nd core 302 according to this electromagnetic force, consequently an inlet valve 28 will be in a 
full open condition. 

[0066] the inspired air flow path described above on the other hand — electromagnetism — the case where 
clausilium of the inlet valve 28 in a full open condition is carried out in a drive 30 — first — inspired air flow 
path drive circuit 30a — the 2nd electromagnetism — the impression of an exciting current to a coil 309 is 
stopped. 

[0067] this time — the 2nd core 302 and the 2nd electromagnetism — since the electromagnetic force which 
draws an armature 3 1 1 to the 2nd core 302 by Hazama of a coil 309 and the armature shaft 3 1 0 is 
extinguished, an armature 3 1 1 and an inlet valve 28 displace in the direction of clausilium in response to the 
energization force of the ROASU pulling 316. 
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[0068] the time of an armature 311 displacing inspired air flow path drive circuit 30a to near the 1 st core 
301 in response to the energization force of the ROASU pulling 316 — the 1st electromagnetism — 
impressing an exciting current to a coil 308 — the 1st core 301 and the 1st electromagnetism — the 
electromagnetic force which draws an armature 31 1 to the 1st core 301 between a coil 308 and an armature 

3 1 1 is generated. It displaces to the location (clausilium side a variation rate edge) where an armature 3 1 1 
contacts the 1st core 301 according to this electromagnetic force, consequently valve element 28a of an inlet 
valve 28 sits down to a valve seat 12. 

[0069] thus, inspired air flow path drive circuit 30a — the 1st electromagnetism — a coil 308 and the 2nd 
electromagnetism — impressing an exciting current by turns to predetermined timing to a coil 309 — an 
armature 311 — a clausilium side — a variation rate — an edge side and a valve-opening side — a variation 
rate — valve element 28a will carry out a switching action at the same time it carries out attitude actuation by 
Hazama with an edge and the attitude drive of the valve-stem 28b is carried out in connection with it. 
therefore, inspired air flow path drive circuit 30a — the 1st electromagnetism — a coil 308 and the 2nd 
electromagnetism — it becomes possible by changing the impression timing of an exciting current to a coil 
309 to control the closing motion timing of an inlet valve 28 to arbitration. 

[0070] moreover, the above-mentioned inspired air flow path — electromagnetism — the valve-lift sensor 
317 which detects the variation rate of an inlet valve 28 is attached in the drive 30. This valve-lift sensor 317 
consists of disc-like target 317a attached in the top face of the upper retainer 312, and said upper retainer 

312 in the adjustment bolt 313 and gap sensor 317b attached in the part which counters. 

[0071] thus — the constituted valve-lift sensor 317 — said target 317a — said inspired air flow path — 
electromagnetism — it will displace in one with the armature 311 of a drive 30, and said gap sensor 317b 
will output the electrical signal corresponding to the distance of this gap sensor 3 1 7b and said target 3 1 7a. 
[0072] It becomes possible in that case to specify the variation rate of an armature 311 and an inlet valve 28 
by memorizing beforehand the output signal value of gap sensor 3 17b in case an armature 311 is in a neutral 
condition, and computing the deflection of the output signal value and the output signal value of gap sensor 
3 1 7b at present. 

[0073] The inhalation-of-air branch pipe 33 set to cylinder head la of return and an internal combustion 
engine 1 from four branch pipes is connected to drawing 1 and drawing 2 here, and each branch pipe of said 
inhalation-of-air branch pipe 33 is open for free passage with the suction port 26 of each gas column 21 . 
[0074] The fuel injection valve 32 is attached so that the nozzle hole may face in a suction port 26 in said 
cylinder head la near the connection part with said inhalation-of-air branch pipe 33. 
[0075] Said inhalation-of-air branch pipe 33 is connected to the surge tank 34 for controlling pulsation of 
inhalation of air. An inlet pipe 35 is connected to said surge tank 34, and the inlet pipe 35 is connected with 
the air cleaner box 36 for removing dust, dust, etc. under inhalation of air. 

[0076] The air flow meter 44 which outputs the electrical signal corresponding to the mass (inhalation air 
mass) of the air which flows the inside of this inlet pipe 35 to said inlet pipe 35 is attached. In said inlet pipe 
35, the throttle valve 39 which adjusts the flow rate of the inhalation of air which flows the inside of this 
inlet pipe 35 is formed in the down-stream part from said air flow meter 44. This throttle valve 39 is 
equivalent to the inhalation-of-air throttle valve concerning this invention. 

[0077] The actuator 40 for throttles which consists of a stepper motor etc. and carries out the closing motion 
drive of said throttle valve 39 according to the magnitude of impression power, and the throttle position 
sensor 41 which outputs the electrical signal corresponding to the opening of said throttle valve 39 are 
attached in said throttle valve 39. 

[0078] It can rotate in said throttle valve 39 freely independently of this throttle valve 39, and the accelerator 
lever which is interlocked with an accelerator pedal 42 and rotated and which is not illustrated is attached in 
it, and the accelerator position sensor 43 which outputs the electrical signal corresponding to the amount of 
rotation of this accelerator lever to the accelerator lever is attached in it. 

[0079] The exhaust air branch pipe 45 formed in said internal combustion engine f s 1 cylinder head la on the 
other hand so that four branch pipes might join one manifold on an internal combustion engine's 1 direct 
lower stream of a river is connected, and each branch pipe of said exhaust air branch pipe 45 is open for free 
passage with the exhaust air port 27 of each gas column 21 . 

[0080] Said exhaust air branch pipe 45 is connected to an exhaust pipe 47 through the exhaust air 
purification catalyst 46, and the exhaust pipe 47 is connected with the muffler which is not illustrated on a 
lower stream of a river. The air-fuel ratio sensor 48 which outputs the electrical signal corresponding to the 
air- fuel ratio of the exhaust air with which the inside of this exhaust air branch pipe 45 is flowed, and which 
will flow into the exhaust air purification catalyst 46 if it exhausts and puts in another way is attached in said 
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exhaust air branch pipe 45. 

[0081] As the above-mentioned exhaust air purification catalyst 46 here For example, the hydrocarbon 
contained while exhausting, when the air-fuel ratio of the exhaust air which flows into this exhaust air 
purification catalyst 46 is a predetermined air-fuel ratio near the theoretical air fuel ratio (HC), The three 
way component catalyst which purifies a carbon monoxide (CO) and nitrogen oxides (NOx), When the air- 
fuel ratio of the exhaust air which flows into this exhaust air purification catalyst 46 is the Lean air- fuel 
ratio, while carrying out occlusion of the nitrogen oxides (NOx) contained during exhaust air Emitting the 
nitrogen oxides (NOx) which were carrying out occlusion, when the air- fuel ratio of the exhaust air which 
flows into this exhaust air purification catalyst 46 is theoretical air fuel ratio or a rich air- fuel ratio 
Reduction, the occlusion reduction type NOx catalyst to purify, They are the selection reduction type NOx 
catalyst which returns and purifies the nitrogen oxides (NOx) under exhaust air when the air-fuel ratio of the 
exhaust air which flows into this exhaust air purification catalyst 46 is in a hyperoxia condition and a 
predetermined reducing agent exists, or the catalyst which comes to combine various kinds of above- 
mentioned catalysts suitably. 

[0082] The electronic control unit (Electronic Control Unit:ECU) 20 for controlling this internal combustion 
engine's 1 operational status is put side by side in the internal combustion engine 1 constituted as described 
above. 

[0083] A throttle position sensor 41, the 43 air flow meter accelerator position sensor 44, the air- fuel ratio 
sensor 48, the crank position sensor 51, a coolant temperature sensor 52, and the various sensors of valve-lift 
sensor 317 grade are connected to said ECU20 through electric wiring, and the output signal of each sensor 
is inputted into ECU20. 

[0084] It is possible to connect ignitor 25a, inspired air flow path drive circuit 30a, exhaust side drive circuit 
31 a, a fuel injection valve 32, and the actuator 40 grade for throttles through electric wiring, and for ECU20 
to make a parameter the output signal value of the various above-mentioned sensors, and to control ignitor 
25a, inspired air flow path drive circuit 30a, exhaust side drive circuit 3 la, a fuel injection valve 32, or the 
actuator 40 for throttles at said ECU20. 

[0085] Here, ECU20 is equipped with A/D converter (A/D) 407 connected to said input port 405 while it is 
equipped with CPU401, ROM402 and RAM403, the backup RAM 404 and input port 405, and the output 
port 406 which were mutually connected by the bidirectional bus 400, as shown in drawing 4 . 
[0086] It connects at said A/D407 through the sensor and electric wiring which output the signal of an 
analog signal format like a throttle position sensor 41, the 43 air flow meter accelerator position sensor 44, 
the air- fuel ratio sensor 48, a coolant temperature sensor 52, and valve-lift sensor 317 grade. This A/D407 
transmits to said input port 405, after changing the output signal of each above-mentioned sensor into a 
digital signal format from an analog signal format. 

[0087] Said input port 405 is connected with the sensor which outputs the signal of a digital signal format 
like the crank position sensor 51 while connecting with the throttle position sensor 41 mentioned above, the 
43 air flow meter accelerator position sensor 44, the air-fuel ratio sensor 48, a coolant temperature sensor 
52, and the sensor that outputs the signal of an analog signal format like valve-lift sensor 317 grade through 
saidA/D407. 

[0088] Said input port 405 inputs the output signal of various sensors through direct or A/D407, and 
transmits those output signals to CPU401 or RAM403 through a bidirectional bus 400. 
[0089] Said output port 406 is connected with ignitor 25a, inspired air flow path drive circuit 30a, exhaust 
side drive circuit 31a, the fuel injection valve 32, and the actuator 40 grade for throttles through electric 
wiring. Said output port 406 inputs the control signal outputted from CPU401 through a bidirectional bus 
400, and transmits the control signal to ignitor 25a, inspired air flow path drive circuit 30a, exhaust side 
drive circuit 31a, a fuel injection valve 32, or the actuator 40 for throttles. 

[0090] A fuel-oil-consumption control routine for said ROM402 to determine fuel oil consumption, The 
inhalation-of-air valve-opening close timing control routine for determining the fuel-injection-timing control 
routine for determining fiiel injection timing, and the closing motion timing of an inlet valve 28, The 
exhaust valve closing motion timing control routine for determining the closing motion timing of an exhaust 
valve 29, an inspired air flow path — electromagnetism — the inspired air flow path exciting-current control 
routine for determining the amount of exciting currents which should be impressed to a drive 30 — an 
exhaust side — electromagnetism — the amount control routine of exhaust side exciting currents for 
determining the amount of exciting currents which should be impressed to a drive 31 — In addition to 
application programs, such as a throttle opening control routine for determining the ignition timing control 
routine for determining the ignition timing of the ignition plug 25 of each gas column 21, and the opening of 
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a throttle valve 39, the catalyst temperature up control routine which plans the temperature up of the exhaust 
air purification catalyst 46 is memorized. 

[0091] In addition to the above mentioned application program, said ROM402 has memorized various kinds 
of control maps. The above mentioned control map For example, the fuel-oil-consumption control map in 
which the relation between an internal combustion engine's 1 operational status and fUel oil consumption is 
shown, The fuel-injection-timing control map in which the relation between an internal combustion engine's 
1 operational status and fuel injection timing is shown, The inhalation-of-air valve-opening close timing- 
control map in which the relation between an internal combustion engine's 1 operational status and the 
closing motion timing of an inlet valve 28 is shown, The exhaust valve closing motion timing-control map 
in which the relation between an internal combustion engine's 1 operational status and the closing motion 
timing of an exhaust valve 29 is shown, an internal combustion engine's 1 operational status, and an inspired 
air flow path — electromagnetism — the amount control map of inspired air flow path exciting currents in 
which relation with the amount of exciting currents which should be impressed to a drive 30 is shown — an 
internal combustion engine's 1 operational status, and an exhaust side — electromagnetism « the amount 
control map of exhaust side exciting currents in which relation with the amount of exciting currents which 
should be impressed to a drive 3 1 is shown — They are the ignition timing control map in which the relation 
between an internal combustion engine's 1 operational status and the ignition timing of each ignition plug 25 
is shown, the throttle opening control map in which the relation between an internal combustion engine's 1 
operational status and the opening of a throttle valve 39 is shown. 

[0092] Said RAM403 memorizes the output signal of each sensor, the result of an operation of CPU401, etc. 
Said result of an operation is an engine rotational frequency computed based on the output signal of the 
crank position sensor 5 1 . Various kinds of data memorized by said RAM403 are updated by the data of the 
newest whenever the crank position sensor 51 outputs a signal. 

[0093] Said backup RAM 404 memorizes the study value which after an internal combustion engine's 1 
shutdown is the memory of the non-volatile holding data, and requires for various control, the information 
which pinpoints the part which caused abnormalities. 

[0094] Said CPU401 operates according to the application program memorized by said ROM402, and, in 
addition to well-known control, such as fuel-injection control, ignition control, inhalation-of-air valve- 
opening close control, exhaust valve closing motion control, and throttle control, performs catalyst 
temperature up control used as the summary of this invention. 

[0095] Hereafter, the catalyst temperature up control concerning the gestalt of this operation is described. 
[0096] Since activity of the exhaust air purification catalyst 46 is carried out and purification of the harmful 
gas component under exhaust air of it is attained when the floor tempereture of this exhaust air purification 
catalyst 46 is beyond predetermined activity temperature, when the floor tempereture of this exhaust air 
purification catalyst 46 is under activity temperature, it cannot be in a non-active state, and cannot fully 
purify the harmful gas component under exhaust air. for this reason, the time of the floor tempereture of the 
exhaust air purification catalyst 46 being under activity temperature — the exhaust air purification catalyst 
46 — prompt — a temperature up — and it is necessary to carry out activity and to control aggravation of 
exhaust air emission 

[0097] Here, although the case where the case where an internal combustion engine 1 starts between the 
colds, moderation operation of an internal combustion engine 1 , and low load driving are continued 
[******] over a long period of time, for example etc. can be illustrated when the temperature up of the 
exhaust air purification catalyst 46 becomes under activity temperature, the case where an internal 
combustion engine 1 starts between the colds is mentioned as an example, and the gestalt of this operation 
explains it. 

[0098] As an approach of carrying out activity of the exhaust air purification catalyst 46 at an early stage, 
the exhaust air which flows into the exhaust-air purification catalyst 46 makes the heating value have 
increase, and in other words, the approach of carrying out the temperature up of the exhaust air purification 
catalyst 46 to activity temperature promptly can be illustrated the approach of carrying out the temperature 
up of the exhaust air purification catalyst 46 to activity temperature promptly, and by supplying hot exhaust 
air to the exhaust-air purification catalyst 46 so much. 

[0099] It is desirable to make the heating value which exhaust air per unit quantity has increase at the same 
time it makes the heating value which is made to increase the displacement discharged by per unit time 
amount from an internal combustion engine 1 , with is discharged by per unit time amount from an internal 
combustion engine 1 increase, in order to make the heating value of the exhaust air which flows into the 
exhaust air purification catalyst 46 increase efficiently. 
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[0100] First, as an approach to which the heating value discharged by per unit time amount is made to 
increase from an internal combustion engine 1, the approach to which an internal combustion engine's 1 
inhalation air content is made to increase can be illustrated. So, CPU401 controls inspired air flow path 
drive circuit 30a by catalyst temperature up control in the gestalt of this operation so that the inhalation air 
content of each gas column 21 serves as max, while it controls the actuator 40 for throttles so that it may 
increase the opening of a throttle valve 39. 

[0101] Although the closing motion timing of an inlet valve 28 is set up here so that an inhalation-of-air line 
may open just before a top dead center and may be closed just behind an inhalation-of-air bottom dead point 
as shown in (a) of drawing 5 when an internal combustion engine 1 is usually in operational status As shown 
to (b) of drawing 5 by the catalyst temperature up control in the gestalt of this operation, it is desirable to 
make it the pump efficiency concerning inhalation of air serve as max by setting up so that an inhalation-of- 
air line may open in a top dead center and may be closed in an inhalation-of-air bottom dead point. 
[0102] in addition, an exhaust side — electromagnetism, when it is constituted so that a drive 31 can change 
the amount of lifts of an exhaust valve 29 into arbitration As described above, in case the quantity of the 
inhalation air content of each gas column 2 1 is increased, by usually increasing the amount of lifts of an 
exhaust valve 29 from the time of operation You may make it make the heating value which is made to 
increase further the amount of the exhaust air discharged by per unit time amount from an internal 
combustion engine 1 , with is discharged by per unit time amount from an internal combustion engine 1 
increase further. 

[0103] Next, as an approach to which the heating value which exhaust air per unit quantity has is made to 
increase, after compressing the gas immediately after the combustion in each gas column 21, the method of 
making the gas in the middle of combustion discharge as exhaust air within each gas column 21 preferably, 
or the burnt gas in each gas column 21 , the approach of making it discharge as exhaust air etc. can be 
illustrated. 

[01 04] Although an exhaust air line is set up just before a bottom dead point here as shown in (a) of drawing 
5 when the valve-opening timing of an exhaust valve 29 usually has an internal combustion engine 1 in 
operational status When making the gas in the middle of combustion discharge as exhaust air within each 
gas column 21 You may make it make gas [ elevated temperature / immediately after combustion ] 
discharge as exhaust air within a gas column 21 by more nearly usually than the time of operation carrying 
out the tooth lead angle of the valve-opening stage of an exhaust valve 29. Preferably You may make it 
make gas [ elevated temperature / in the middle of combustion ] discharge as exhaust air within a gas 
column 21 by carrying out the tooth lead angle of the valve-opening stage of an exhaust valve 29 till the 
middle like an expansion line, as shown in (b) of drawing 5 . 

[0105] Moreover, preferably, as shown in (c) of drawing 5 , it may be made for it to be more nearly usually 
than the time of operation made to carry out the lag of the valve-opening stage of an exhaust valve 29, and 
to carry out the lag of the valve-opening stage of an exhaust valve 29, when making it discharge as exhaust 
air after compressing the burnt gas in each gas column 21 till the middle like an exhaust air line. In this case, 
the burnt gas in each gas column 2 1 will be compressed by rise of a piston 22, and the temperature of this 
burnt gas will be raised [ in / in an exhaust air line / the period from a bottom dead point to the valve- 
opening stage of an exhaust valve 29 ]. Consequently, the temperature of the exhaust air discharged from 
each gas column 21 is raised. 

[0106] Thus, if the heating value of exhaust air per unit quantity is increased while the amount of the 
exhaust air discharged by per unit time amount is increased from an internal combustion engine 1 , the 
heating value of the exhaust air which flows into the exhaust air purification catalyst 46 per unit time 
amount will increase, with the exhaust air purification catalyst 46 will come to carry out a temperature up to 
activity temperature promptly. 

[0107] By the way, if a throttle valve 39 and induction-exhaust valves 28 and 29 are controlled like the 
above, an internal combustion engine's 1 torque may be changed. 

[0108] For example, if the tooth lead angle of the valve-opening stage of an exhaust valve 29 is carried out, 
since it will be discharged without reflecting in an internal combustion engine's 1 torque a part of heat 
energy generated in case gaseous mixture burns in each gas column 21, If the opening of a throttle valve 39 
and the closing motion timing of an inlet valve 28 are set up so that the inhalation air content of each gas 
column 21 may serve as max although an internal combustion engine's 1 torque falls According to it, the 
quantity of fuel oil consumption is increased, and since the heat energy generated in case gaseous mixture 
burns in each gas column 21 increases, an internal combustion engine's 1 torque may become high. 
[0109] Moreover, if the lag of the valve-opening stage of an exhaust valve 29 is carried out, since a piston 
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22 will compress the burnt gas in a gas column 21 again and the kinetic energy of a crankshaft 23 will lose 
by the work of compression, If the opening of a throttle valve 39 and the closing motion timing of an inlet 
valve 28 are set up so that the inhalation air content of each gas column 21 may serve as max although an 
internal combustion engine's 1 torque falls According to it, the quantity of fuel oil consumption is increased, 
and since the heat energy generated in case gaseous mixture burns in each gas column 2 1 increases, an 
internal combustion engine's 1 torque may become high. 

[01 10] On the other hand, although controlling a torque rise of an internal combustion engine 1 by 
decreasing the quantity of an internal combustion engine's 1 inhalation air content and fuel oil consumption 
is also considered, if the quantity of an inhalation air content and fuel oil consumption is decreased, the 
heating value of exhaust air per unit quantity will decrease, and it will become difficult to attain the purpose 
of planning the prompt temperature up of the exhaust air purification catalyst 46. 

[01 1 1] Then, when an exhaust air line carries out the tooth lead angle of the clausilium stage of an exhaust 
valve 29 before a top dead center, you may make it CPU401 reduce an internal combustion engine's 1 torque 
in the catalyst temperature up control in the gestalt of this operation, as shown in (b) of drawing 5 , and (c). 
[0112] When the tooth lead angle of the exhaust air line is carried out in front of a top dead center, in order 
that the clausilium stage of an exhaust valve 29 may compress [ in / in an exhaust air line / the period to a 
top dead center / a piston 22 ] the gas which remained in the gas column 21 from the time of the clausilium 
of an exhaust valve 29, It becomes possible to reduce an internal combustion engine's 1 torque, without 
decreasing the heating value of the exhaust air which the kinetic energy of a crankshaft 23 loses by the work 
of compression, consequently is discharged by the internal combustion engine 1 . 

[01 13] Therefore, when CPU401 carries out the tooth lead angle of the clausilium stage of an exhaust valve 
29 suitably, it becomes possible to become possible to offset a part for an internal combustion engine's 1 
torque rise accompanying the increment in an inhalation air content and fuel oil consumption, with to 
control an internal combustion engine's 1 torque fluctuation. 

[0114] In addition, when making the heating value of exhaust air per unit quantity increase by carrying out 
the tooth lead angle of the valve-opening stage of an exhaust valve 29 as the explanation of drawing 5 of (b) 
mentioned above described, you may make it reduce an internal combustion engine's 1 torque by carrying 
out the tooth lead angle of the valve-opening stage of an exhaust valve 29 further. 

[0115] Next, the catalyst temperature up control in the gestalt of this operation is concretely explained based 
on drawing 6 . 

[0116] Drawing 6 is the flow chart Fig. showing the catalyst temperature up control routine in the gestalt of 
this operation. A catalyst temperature up control routine is a routine beforehand memorized by ROM402, 
and is a routine which makes a trigger an internal combustion engine's 1 starting (change to the ON from 
OFF of the starting switch which is not illustrated), and CPU401 performs. 

[01 17] In a catalyst temperature up control routine, CPU401 distinguishes first whether an internal 
combustion engine's 1 starting was completed in S601. As an approach of judging an internal combustion 
engine's 1 completion of starting, when an engine rotational frequency turns into more than a predetermined 
rotational frequency, the approach of judging it as an internal combustion engine's 1 starting having been 
completed can be illustrated. 

[01 18] When judged with an internal combustion engine's 1 starting not being completed in said S601, as 
for CPU401, said processing of S601 is performed again. 

[01 19] When judged with an internal combustion engine's 1 starting having been completed in said S601, 
CPU401 progresses to S602 and distinguishes whether the exhaust air purification catalyst 46 is a non-active 
state. 

[0120] As an approach of distinguishing, whether the exhaust air purification catalyst 46 is in a non-active 
state How to judge it as a temperature sensor being attached in the exhaust air purification catalyst 46, and 
the exhaust air purification catalyst 46 being in a non-active state, when the output signal value of the 
temperature sensor is under predetermined activity temperature, How to presume that the exhaust air 
purification catalyst 46 is in a non-active state when the output signal value of a coolant temperature sensor 
52 is under predetermined temperature, The approach of presuming the operation hysteresis (for example, 
the addition value of an inhalation air content and the addition value of fuel oil consumption) from the time 
of an internal combustion engine's 1 starting etc. as a parameter etc. can be illustrated. 
[0121] When judged with the exhaust air purification catalyst 46 being in an active state in said S602, 
CPU401 ends activation of this routine. 

[0122] On the other hand, when judged with the exhaust air purification catalyst 46 being in a non-active 
state in said S602, CPU401 progresses to S603 and starts activation of catalyst temperature up processing. 
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[0123] CPU401 controls the actuator 40 for throttles by catalyst temperature up processing so that it may 
increase the opening of the (1) throttle valve 39, as mentioned above. (2) Timing from which pump 
efficiency serves as max in the closing motion timing of an inlet valve 28 Inspired air flow path drive circuit 
30a is controlled that it should consider as (for example, the timing which an inhalation-of-air line opens in 
a top dead center, and closes an inhalation-of-air line in a bottom dead point). (3) Exhaust side drive circuit 
3 1 a is controlled in order to carry out the lag of the valve-opening stage of an exhaust valve 29 till the 
middle like a tooth lead angle or an exhaust air line till the middle like an expansion line. (4) Exhaust side 
drive circuit 31a is controlled in order to carry out the tooth lead angle of the clausilium stage of an exhaust 
valve 29 so that an internal combustion engine's 1 torque may be in agreement with predetermined target 
torque. The above mentioned predetermined target torque is a value calculated by the function which makes 
a parameter the output signal value (accelerator opening) and engine rotational frequency of the accelerator 
position sensor 43. that time — an exhaust side — electromagnetism -- you may make it control exhaust side 
drive circuit 31a, as long as it is constituted so that a drive 31 can change the amount of lifts of an exhaust 
valve 29 into arbitration so that CPU401 may increase the amount of lifts of an exhaust valve 29 
[0124] When such catalyst temperature up processing is performed, and an internal combustion engine's 1 
inhalation air content increases, an internal combustion engine's 1 displacement will increase, elevated 
temperature exhaust air will be discharged by the tooth lead angle or lag of an exhaust valve valve-opening 
stage from each gas column 21, and an internal combustion engine's 1 torque will be further in agreement 
with target torque with the tooth lead angle of an exhaust valve clausilium stage. 
[0125] In this case, an internal combustion engine's 1 torque fluctuation being controlled, while the 
displacement discharged by per unit time amount increases from an internal combustion engine 1, the 
heating value of exhaust air per unit quantity will increase. Consequently, without an internal combustion 
engine's 1 torque fluctuation occurring, the heating value of the exhaust air supplied to the exhaust air 
purification catalyst 46 can be made to increase sharply, with the exhaust air purification catalyst 46 carries 
out a prompt temperature up. 

[0126] CPU401 which started activation of catalyst temperature up processing which was described above 
distinguishes whether the exhaust air purification catalyst 46 carried out activity in S604. 
[0127] When judged with the exhaust air purification catalyst 46 having not carried out activity in said 
S604, as for CPU401 , said catalyst temperature up processing of S603 is performed succeedingly. 
[0128] On the other hand, when judged with the exhaust air purification catalyst 46 having carried out 
activity in said S604, CPU401 progresses to S605 and ends activation of catalyst temperature up processing. 
CPU401 controls the actuator 40 for throttles so that it may return the opening of a throttle valve 39 to the 
usual opening, and specifically, it controls inspired air flow path drive circuit 30a and exhaust side drive 
circuit 3 la so that it may return the closing motion timing of induction-exhaust valves 28 and 29 to the usual 
closing motion timing. CPU401 will end activation of this routine, if it finishes performing said processing 
of S605. 

[0129] Thus, it becomes possible to carry out the temperature up of the exhaust air purification catalyst 46, 
the catalyst temperature up means which starts this invention when CPU401 performs a catalyst temperature 
up control routine, and a torque fluctuation control means being realized, and controlling an internal 
combustion engine's 1 torque fluctuation. 

[0130] Therefore, according to the control unit of the internal combustion engine 1 concerning the gestalt of 
this operation, controlling an internal combustion engine's 1 torque fluctuation, it becomes possible to 
increase sharply the heating value of the exhaust air supplied to the exhaust air purification catalyst 46, with 
the exhaust air purification catalyst 46 will carry out a temperature up to activity temperature promptly. 
[0131] 

[Effect of the Invention] When a catalyst temperature up means carries out the temperature up of the exhaust 
air purification catalyst, in order that a torque fluctuation control means may control an internal combustion 
engine's torque fluctuation according to this invention, it becomes possible to promote the temperature up of 
an exhaust air purification catalyst, controlling an internal combustion engine's torque fluctuation. 
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k^#2 8&m#£ j £z>j7fa) ~-(onmt)&ftmi-z>h 

thlC nT^yy >-^3 l 6frbP&j%#2 8M*fLT 
tf**J&M1UBU ^(D^Wz, 7-7f^>t7h3 10 

[0 0 5 7] ft N 7 iy'<XZfV 4tvT*ZfV 
>?3 1 6(Dttmtlte, HtJHET-^^^ 3 1 lCO^irffi 
M^mHS^I^3 0 3 (C*5^TiiJ|Em 1 ^730 1 t itJfS 
^2^73 0 2 <tCD4^<D^£fr£ J: ?5S^£*XT:Jo 

-Y 3 1 1 co^^fea^ftjistfc^p^^^^^^ 
fc— iki"S«t 5 7$*** hTjf/u h 3 l 3l:j:ot|l8t 

[0 0 5 8] «E7- 7f r >-V 7 h 3 1 0&r/ffjf5# 
U2 8 btf>«i;frftOfi:S«\ fflrlBT— 3 1 l*Sffir 
IEBBBS3 0 3 0*IHtt«^ffi«i-6i#Jcittia#*2 8 

3 11^*1373 0 l#i:a»Ufci:*lclttlB#ft:2 8 

[0 0 5 9] huIS Lfc«»flfl««&»«* 3 0 "Cft, PJ* 
^{RiJfE®)[H]& 3 0 a ?&^Sl^l3^/U3 0 8M*fL 

1 ^m^^-r^3 o 8 ^7-vf-y 311 tcom^, 7 

— ^f-V 3 1 1 Srg^l 373 0 l«^ffi$-fr5*rRlO 
«aiA*S»fei-5fe«>, 7-vft3 1 l^Ty^y 
y ^3 1 4 0ftU*HgtLTJBl 37301 (d^L 

[0 0 6 0] T— 3 1 l^fRl 373 0 1 tC^g 
LfcttttlCfcSt, »ft#2 8H n7X^)j^3 1 

[0 0 6 1] ffilEL^K««J««ig»«« 3 0T* 

tt, K§t(|iJ^lblHlK 3 0 a ^bS2©t83^^3 0 9 
l^»LTB8l*flt*SBPJ!niSnTV^S«pr4, 12=730 

2 ir»2 0««=J></U3 0 9 t7-vft 3 11 t©m 
fc, 7-7f t 3 1 1 Sri2 37 3 0 2l^fi^ff 5 
*|Pl^WIA3&S»fei-5fe*, 7-vft3 11^n7 
^^y>^3 1 6(7)|^HftLT$2 373 0 2tC^ 

[0 0 6 2] 7-7ft3 1 H5|2373 0 2KSJK 
ls1ZVtm\ZtbZ>t, 7-vf r >t7h3 10^D7^ 

^^^31 6of*»*jcaur#*»2 s b&mttfa 

-JfBE-fSr fcfcftD, *0»JE*(Cj:or!a«#2 8 

[0 0 6 3] ±IBLfeR««J««Eie»««3 o-e 

12, ±H*«I^*)S«*#2 8*r«!#*-frS»frtt, 5fc 



-f K*MWJ|g»lHlK 3 0 a 755* l com^ 3^/1,3 0 8^ 

[0 0 6 4] rcDir#, il3730 U$l^i3 
-Y/l-3 0 8 t7^vff h 3 1 0 i0>IB"C7— ^ 

ft311^$l3730 1^5l#«"*t5««*^« 
-tZtltb, 7-vft3 1 iraM#2 8^7y/^ 

>-^3 i 4^»*srSftriiB#*^i— *ffii-5o 

[0 0 6 5] »«[«iBtb(H]&3 0 a fi, 7-vf t 3 1 
1 ^7y/^/!) >-^3 1 4<Dtt&tt&§:rtT$£2 37 
10 3 0 2^^T16L^-C, »2^)Sli3^^3 
0 9lc#urBaWt«IE*rRpaDi-6Ci:lcJ:0, S237 
3 0 2 t*2 (0««a>f /U3 0 9 ^7-^ft 3 1 1 «b 
C0MJC7— e^-y 311^23730 2 KSISttttS 
«fflfc*£r**£-frSo r^f^CJ:^7-vft3 1 
l*S*2373 0 2fca»t5fii (0H#fl!l&ffitg) * 
-CXffiU *<B*S*; W#2 8^^it^5 0 
[0 0 6 6] ±C Lfeft«lfl«Wtttttt 30t 

i*K«iW^»lllK3 0 a ^»2<^fSlK = >r^ 3 0 9^^t 

20 -f-sBawiaEoaanitrffiti-s. 

[0 0 6 7] Z(Dt%, 123730 2^12^3 
-T/U3 0 9 i7- <^ 7 h 3 1 0 h<DTftX+7—^ 

ft3n ^12373 0 2tt\%ttvtzm&M*mm 

[0 0 6 8] ®tm.WmW>lB\V&3 0 a tt. 7— 3 1 
1^d7^^U >-^3 1 6<Dtt&ti£:§:tfxmi =*T 3 
0 1 (D^^T^ffiLfc^-C, »1 tf>fl» = >f ^3 0 
8 LTll^^Mt 5 r <!: (a ^ 81373 
30 Oltll ^1^3^/1x3 0 8 t7— 7ft 3 1 1 t <D 

miz s 7—-^* 3 1 1 &mi 37 3 0 1— 
««*«r*^*-&5. :osi*iaD7-7ft3i 
i^jsi373oita«t5fii (»#{mettfl» * 

T«L, -^JiS*, »«#2 8©#*2 8aiS#Sl 
2^^-T5o 

[0 0 6 9] dO<t5^R««Jlg»Ii]K3 0 a*S»l^ 
Il3^/l/3 0 8 <!r*2(Dm^3i^yU3 0 9 tlZttLX 

0, 7-vft3 1 l^m^m&ictm^m^t 
40 (ornx-mmshfti^ j enc#or#«2 8 basitii^ai 

Sii6i:^#*2 8 ariSMBJ»ftH-*r tJc/^So 
S£oT, (SftfllBniBlK3 0a^ioWB=>>f^3 

0 8W^2^3^;!/3 0 9 f£*H- 5B8£®«C<£>EP 

[oo7o] ±eu^s«iiH«auEn««i3 

tt, «*#2 8<D^i£1&fcB-r5'<;i^y 7 hir>^3 

1 7 T^ifri? ftltbixr^^. r^^/u^y 7 h-fe>i^3 
1 7f* % 7y/<9f- ^3 1 2<D±mzJfr*>tttfbtl1t 

50 P^g^(^^— h317ah 7 h^/W h 3 1 



11 



(7) 



%fffl 2002-227672 

12 



»»)f*Jte>nfea?^ y^"fev*3 i7b kfatbffi&zti 

[0 0 7 1 ] wi7)J:9*-«^^tt^^/U^y 7 hir^l*- 
3 1 ifinfi-Yv b 3 1 7 a ^HlHEKft«l«« 

B»««3 0<Z>7-^* 3 1 1 £-ft:«HC«ffiU ttl 
|E^r^^^>-^3 1 7 b#R3r> ^^ir^3 17b 

tmm?-fy b 3 1 7 a £©ei«fc#j£Lfc««fflr* 

[0 0 7 2] -to§R, 7— 3 1 1 ^4"i:^flS^fc 

^^-trV-f-3 1 7 b<Dffi;fr{§-»|tS:^£>E 

-fc^iJ-3 1 7 b(Offl*«#ffli:eoffllS*r»ffli-5C tlw 
<t «9 , T — "^^■-y 3 1 1 2fct«R«# 2 8 co^{i^#^-r 

[0 0 7 3] ^:tiiWi2(:l^ rt««Bli^ 

3 3j&ssm*£jv ««s»»r«3 3^#a«tt, 

2 l (E>K«#— h 2 6 £iii§LTl^5o 
[0 0 7 4] WJBVy Kl a ^*5V^rSiJfE»« 

^3 3 fcOtt«»fflr^iS«^tt, ^rO«7LdS®«sK- 
h 2 6rtJcBtrJ: 5H83|BHJMt#3 2iSftOW"*tfeixTV^ 

So 

[0 0 7 5] ffirlB»ft««3 3rt\ KtoM^Mt 
5jttf>tf>1J— 3 4l::ga$ixTi^5o WiBi^— 

^^3 4CI1 (lftff3 5^»|«$^ »«f3 5 

y?*3 6 £SiR$ixTV>£o 

[0 0 7 6] ffllSftftff 3 5 fctt, IKKftS 3 5 ft&ffi, 
trlBKSCSS 5(d*5V>rMi5^T7D — ? 4 4 XV 

[0 0 7 71 MEMOS' ^#3 9 ICtt, ^fy/<*- 

#3 9*mmmW)-tz>xuy y jvmr * o 

WAti^oy h/wjK^a >ir>"^4 1 fcanS0 Wl* 

[0 0 7 8] Hufa^ny h/b#3 9 Idte, P $/ h/W 

#3 9 irl*iCtClE]»SaE"Cfe9 , lo7^t;lX^u4 

a >ir^i^4 3dSSt0f*»teixri^o 
[0 0 7 9] WErtD8«B8n?5^y Kl 

a fete, 4*<^tt*^rtlB«B8l^ii[T«fL^*5V^Tl* 



Six, ttE»«ftff4 5 0#ttir##«f«2 
- h 2 7 fcagilLT^S. 

[0 0 8 0] WIEftaaff 4511, flMfrfbtttt 46^ 
iMTMf 4 7H8I$n, 3MMT4 7fi, TSEfciT 

fcm*«*Srai*i-5ffi«Slt-fe>'-^4 8^*9f*»bix 
10 TV^ 0 

[0081] ±ELfc#«8Kb««4 6 t it 

tt, «itf, RttAttKbttttU 6K«EAi-£#*<o^« 

fc***LS«fb** (HC) , -|Mb«* (CO) , ft 

xr^m (nox) zmt-tz^Ttrnm, rn.wn.mtm 

j&4 6 lc«At5#«©SRifc^ y - y$«ifcrfe6 t 
ttt^SC*^-&^tbS^K^ (NOx) Sr»JW-« 
£ <?r t>£R*)U»ftttft4 6 Jc«Ai-6#*offlj»Jt*s 
«ft£jlKJ£ fcKliyy ^«Rit;-efe -5 <t # KKJK L T 

20 ^tL&mmtm (nox) ^^mLooiiTc -jwbi-a 

#«E+Si:#K*ft«l>«>**IWb« (NOx) SrJKc- 
^b+5»*3l7ca!NOx««, fcL< tt±fBL*:«-« 

[0 0 8 2] ±ELfcJ:5»i:«rtlSJxfertJIWIBi K: 

3.= y h (Electronic Control Unit : ECU) 2 0 ^ 

30 [0 0 8 3] mJfSECU 2 0 (Cli, ^D^h^^a 
^ir^-^4 1, T^ir/u-TK^v-a >"fe^i^4 3 s ^-T? 

^Ws-fe V* 4 8 , 
>"ir>"th5 1 , *ffi-fe^5 2, /<^>^U 7 h-fe>"^3 
l 7*©*a*>'*ds««B»«r^L'C*«*ix, 

[0 0 8 4] fiJfSECU 2 0 ^ 2 5 a , 

HftfllBniilK 3 0 a , #«C«Bttl5lK3 1 a , «mRg 

40 HSr^LTSlRSn, ECU20fi, _h|ELfc«-@-fe> 
f-^a*fS^-ffiS:^7 ^ — * £ IT, >T if +4 ? 2 S 
a , Pi^^{RiJ|glftlHl^ 3 0a, gMSiHJfBl&lHJBS 31a,8 

[0 0 8 5] ECU20fi, ID4{C^i-J:9 

IC, ^*|S]tt/U4 0 0i^J:ot*BSl:a«S^CP 
U401 i:ROM4 0 2 tRAM4 0 3 t '< y # T y 7 
R AM 4 0 4 ^A^^— > 4 0 5 btitfotf— b 4 0 6 t 
tkt>l^ WIBAA*— h4 0 5fc»ttSixfc 
50 A/D^^<-^ (A/D) 4 0 7^fx.TV>5 o 
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[0 0 8 6] S&BA/D4 0 7i,at, * n y h /UjKS?^ 
a >ir 4 1 s T * t/U^i/^/ 3 V-ir >1h 43, xr 

— — * 4 4, ^jSRlt-fe^lM 8, 7k?&-tr:/-^5 
2, /</l</!J 7 h±^3 1 7f?<Z>J; JteT-J-o^flT* 

Ht^5. ^(OA/D4 0 7li, ±f5L/c#i?>-f-<7)ffi 

LfcfcfctftEAA*- h 4 0 5^««i-<5. 
[0 0 8 7] mjfSA^^- h 4 0 5*1, *W*Lfc*ny 
h^^v^i/3 >ir>i^4 1 % T^ir/Wtffv^>3 Vir^^ 
43, x77D^^-^44, ^5^itirV^48, 
tyf52, s<JU-?}) 7 1 7^C7^J: 9(-T^ 

P ^«#»3tlOfS#«rUJ*i-5-fe t ffie A/D 4 0 
7 Sr^UT»lR*ns^ 4: fctci, ^ 7 >^ 3 

[0 0 8 8] HufSA^I^— h 4 0 5 (i x V-^^dtJ 
*«-^SrfflK:mA/D4 0 7^tTA^L, ^rttb 
Offi^{t#S:^*rpltt^^^ 4 0 0 ^UCPU4 0 1 
^RAM4 0 3— 5£jf-f 6 0 

[0 0 8 9] HfJiadb^^— h 4 0 6 tt, ^ * 2 5 

a , gtftMEftlelB 3 0a, #««BttSIK 31a,« 

MIE^£^LTg^2;ft/C^£ 0 mietti^^— h 4 0 6 
CPU4 0 l*»bm**iXfc*J«l«#*:3JI*-|Rl*^ 

5 a , v&nmmm&m s o a , mnmmm^s 1 a , 

IMJt#3 2, Xn^a y hsi-mTf^^xL— ? 4 0 
[0 0 9 0] BufBR OM 4 0 2 JR»«*tft Sr*^i" 

+&ittonMmmHmnmn*-*>'* r«#2 8oii 

•P/U-^^ **#2 9©«H^>r^mtt5*: 
»WJi^-fy, #A««flnBIHR«l 3 1 tci 
*«i"5fcft«)^jfc#»!*J1W/w— ^p^/h/u#3 

[0 0 9 1] ifjf2ROM4 0 2(j: > fifil5 LfcT:/ y — 
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b««sb mimw-*' 5/ ambus 1 <ommvm ^ »«« 

«WBIb«|Mft3 1 ^R]JDi--<#®a««6*fc^B8«^ 

10 ftmmmi<DmteWiffitxTny ^#3 

[0 0 9 2] luERAM4 O 3 tt % ^-t ^^(OtHMM^ 

fc*^V^T»a4*tS«BBlHMEJk»t?*S. mifSR AM 
4 0 3lc!2fi$^5^1(Df-^H ^yy^^Va 

[0 0 9 3] »B/<y^7 y/RAM4 0 4(t F*3«&& 
20 M 1 <0«Eff JfcfSfc?*--* &fJM$1-**»3Stt(B* y 

fc*3WS««»*rB1ti-S. 
[0 0 9 4] MISCPU4 0 1 ttu HTJI5ROM4 0 2C 

[0 0 9 5] £*T\ *HJ60J^ffifC«-5««#ffi#J»^ 
30 [0 0 9 6] Vm»UMm4 6 tt, K#«^fc««C4 6 

14 6 o*a3ftSflHtsa«5le}«'C*) 5 4 # tt*Stt«JB 4 

#^«l4 6oM^i4^I 
i »M«i4 6 sra^^^aa 

[0 0 9 7] lit, #^^{b«4 6 OflLffiL^fSttffl. 
40 «*»&tt5»*£L-C«\ «*tf, AiflHl^n 

[0098] »«»<bMiK4 6&&mzm&&itz>jjm 

50 4 6 «r*^fcStt«a**-C#tftS*S**S:«*i-S 
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[0 0 9 9] »ft»<bMHU 6tc«EA-r6#«OjR*Sr 

[0100] rtJBa»BBi**b*fi#iBafc9*c* 

U4 0 1H, *n y h/w#3 9<^»£&*l;k£-£5'<< 
*n y h;vmT??-=L^—Z 4 0£ftJ^1-££ fc biz. 
#«flS 2 1 ^iA^Mt^f ^ i: * 5 J: 5 fc»iMMB» 
(US§3 0 a SrSJ»-t-5 9 

[0101] rrx\ r*#2 s(omm^^ s^tt, 
k:**s*l*j: sic, »«tfa±5E/s^ia*ft*ca!#L"c» 

«IB^*3»t5*MCIHftfM«i-Ctt, ISO (b) fc**S*L 20 

[0102] « % ttmwmj&iEi&Si* 3 1 2 9 

±iaU3tct 5te#««2 1 w»Affl«C**s*i*S 
2 9 ^ y ^ h J: "9 if* 

[0 10 3] *fflr*Sfc?)<D*«^«o}R*S:«| 

[0104] ::t\ **#2 9©H#^>f s >^f*, 
rtK8«BBl^a*31te«ttfc*>5t#tt, i50 (a) 

AS, fr*«2 1 rt"C*«itO#^*#«i LTJHHS 
*«#2 9<OBJ#l»J|)!*ra*iHE#J:?)a! 
ifcj: 9«ffi2 1 rt^«K«*>iKa*#;* 

fi, II 5 (b) ^£4x5 J; 5 f-, »*#2 9©B# 

2 lrt^*»*OiBaft^*r#*fcLT*aS-&S 
J: 5iatt)J:v^ 

[0 10 5] #ftfS2 irtOUHIR^SrJEIBLfc 
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L<te, HI 5 c7) ( c ) fc^£;tx5<fc M#2 9W 

"Cai* 9 Ltt 

«fcv\, »«tTaT5Ej«*»b**#2 9<OBI# 

* h>-2 2<7)±#icJ:oTff^^tL. RgE*&#*tf>aK 
^^f>ti5:^:^5 0 #*1B2l^b» 
HUS*b«**©a*!ft5iB*bix5. 
[0 10 6] rojzptc, PtMmnifrbWmmsIt 
*JJc»ffi*tt5**<o*dSig*D*nsi: fete, mfcfi 

^*ffi#BBS^I9^«Ai-S*«Oj»Jl^it*U, £XT 
*«JWfc*Mt4 6dS5i^^Sttaa[*T#ai-S J: 5 

[0 10 7] <hr^)T\ ±1E0>*D < ;* o y h/u#3 9& 
t5»»*#2 8, 2 9»^^,««l^)h 

[0 10 8] *«#2 9<^^#^ffl^il^$n 

5 t>W(7) s #«lffi2 1 WRACKS*****:** «fc 0 \Z 
N/w#3 9 0BB£&T/«*#2 S<omffl*<4 S > 

[0 10 9] SN«#2 9 0BB##ffldS5ift$^5 

h>-2 2**^1$ 2 lrtOfH»^«rW*BEIBi- 

3 031it)^^/V^r^a^^nSfc^, 
^WtlitOO, #^I2 10»A$*lM*t 
ftS^iWoy h/^#3 9 OB«2ifetfR«#2 8 <Dm 

#^2 1 \z&\,^xm&%Li>mm-rz>mi£ 

[0110] rni:ML, 1 ©RA$*I»tf 

±#5rM«ri:t%x^^, »Affl«*JfctWB 

[0111] *jiJBoj&flB^*3*t<5*«E#a#j 

fflJTMi> CPU401I1 i5co (b) , (c) Jd;r;£ 
;ft,5J;5l^ «*#2 9©H#*JI)l*#*lTa±5Ej«i 

[0112] #«# 2 9 OH#«P«3d«#j5ffa±5EjS^ 
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[0 113] t£oT, CPU 4 0 1 m¥%#2 9<Dm# 

[0114] ^ Lfc050> (b) ottig-ea^fe 

[0 115] **l£co?gffijc*5»tSttj«#ffi#Jffli 
[01 16] El 6 IS, *HJfi(7>Jg«g^*5lt6«jBt#?a#J 
^>te s ffeROM4 0 2 [zm^^tlXl^/U— 

PU4 0 l^^Tt5^fyrfe5o 

[0117] tt«SE#?a#jiBiyu— ^v-ctt, cpu 4 0 1 

ft *fS6 0 1WT, «iil^W^^TL 

[0 118] MISS 6 0 1 Jc:fc^Trt««m<Ote»as 
^TLTV^^^irfiJ^^nfc^^, CPU401ft 
mJfBS 6 0 1 <z>ftwaS:S«»Ti-S. 

[0 119] ftul&S 6 0 1 JC*5V>Trt*R«B8lOj*»dS 
IstiknfetStifz^n, CPU4 0 1|j:, S60 

[0 12 0] *«^ktt«E4 6ds*JS1±tt(B^*>53&>5 

fiHta«*J«'Cfc6 £ *fc#«^fc*ifc4 6 
fBKfc£>fc*i]^-f-*;frft, *fityf5 2Wttl*«*fi 

SUM) «5*r^7>— LT«^i-5*ftftif*r«* 

[0121] mias 6 0 2izi$\,^x$mmtmi&4 6& 

*^-^-^©SttT«r*T-rs. 



[0 12 2] HUIES 6 0 2K^T#*^t«tt 

4 6*5*Stt««8^fc-6t*B£Sixfc»-frtt, CPU 4 

0 1 14, S 6 0 3^ii*, ft6ttEJWa*D.a«5SltT*rPI*fti- 

[0123] ftfejJCSMftkS-Ctt, CPU401fi x fu*£ 
tfct^^ (1) 7oy^#3 9 08l«S:**H 

(2) k«#2 s(Dmm^-< $ >f*#>-y%)mfrgt*: 

BS^ftligniElK 3 0 a fcfMftp U ( 3 ) 2 9 (DM 

(4) «a»i© h/^^i^ish^^-at 

5 <£ 5 2 9 (DmfrtifMZmft tfMMH 
IE»lH]gS3 1 a £#J«-i-3o «MBLfcMSoe« hA^ 
lis Wtli, T^-fc/utf^v-g v-fe^-^4 3 cotib^fs-^- 

20 KIMMI 3 1 29<oy7h *«rffiBlcSM-C* 

5 J; ^i&^TV^tf, CPU401lt |^#2 9 
OJJ 7 hA«rltt*$«d^<<#««Knis]K3 1 a SrftJ 

[0 12 4] r o«t 5 ^ftfeI#MI^IfT^ii5 1 , 

1 U »«#H#«PJBoaS«XttilA^ 

30 [0125] z<om&, ftmmmi <o b^^mw)tmu . 

iM*t5ri:4< 1 *«»{b««lt4 6^«JftSix6 

[0 12 6] ±KLfcJ:5ft*IIC#ja*Q!a^JttT*:BBtt 
UcCPU4 0 1lt S 6 0 4fc*5V*T* #«»<k««t 
4 6*sSttLfc^d»«r*JS>Ji-5. 
40 [0 1 2 7 ] ffjfES 6 0 4fc^T#*8Kbtttt4 6^ 
«14LTV^*V^i*lJ3e$ixfe»'&tt, CPU401ft 
itul^S 6 0 3(0«4j«#^S^5ltJgc#llfTi-^o 
[0 12 8] ttCS 6 0 4fc:fcV*TifMWWbtt& 

4 6jW2H±Lfc*«je£ixfc»*tt, CPU401lt 

5 6 0 5^, ^I#^lOSlT^^Tt5 0 *fr 
total, CPU401lt y h^#3 9c7)HSS£3i 

fM»U Rft«#2 8, 2 9<Dmm*-( $ V^^il^tT) 
^^^^ ^ V^CjRi-^<<a«UIBK«iigB3 0 
so m«K3[HJSS3 1 a £ftJ#P1-£ 0 CPU401lt flME 
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S 6 0 5<D&im&mftl,t&Z-Z>ks */^fyoStr5f 
[0 12 9] Z(D£ 9t-C PU4 0 1 0Sttft#fiM4N!/1' 

[0 13 0] ^ot, *II«l:i5«Wlo 

[0131] 
[BBOffiWttHH] 

[B l J ^n^«5n«Hino«EK«A«:9^B 
H 

[02] #35 91 K« S ft H £ ^-f ^t® 

(D 

im 3 ] RMtn>lioAtRIIAtr9tB 



10 
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